Synthesis of a new pi-deficient phenylalanine derivative from a common 1,4-diketone intermediate and study of the influence of aromatic density on prolyl amide isomer population.
Enantiopure (2S)-N-(Boc)-3-(6-methylpyridazinyl)alanine (14) has been synthesized to serve as a phenylalanine analog lacking significant pi-donor capability. Two approaches were developed to furnish the target compound from L-aspartic acid as chiral educt in respectively six and nine steps and 13% and 12% yields. In both routes, a key homoallylic ketone intermediate was synthesized by a copper-catalyzed cascade addition of vinylmagnesium bromide to a carboxylic ester. Dipeptide models Ac-Xaa-Pro-NHMe (21a-c) were prepared and the relative populations of prolyl cis- and trans-amide isomers were measured in chloroform, dimethylsulfoxide, and water by proton NMR spectroscopy in order to assess the significance of the electron density of the neighboring aromatic residue on the prolyl amide geometry.